Antiapoptotic and anti-inflammatory mechanisms of heat-shock protein protection.
We and others have previously shown that heat-shock proteins (HSPs) are involved in protecting the brain from a variety of insults including stroke, epilepsy, and other related insults. While the mechanism of this protection has largely been thought to be due to their chaperone functions (i.e., preventing abnormal protein folding or aggregation), recent work has shown that HSPs may also directly interfere with other cell death pathways such as apoptosis and inflammation. Using models of cerebral ischemic and ischemia-like injury, we overexpressed the 70-kDa heat-shock protein (HSP70) using gene transfer or by studying a transgenic mouse model. HSP70 protected neurons and astrocytes from experimental stroke and stroke-like insults. HSP70 transgenic mice also had better neurological scores following experimental stroke compared to their wild-type littermates. Overexpressing HSP70 was associated with less apoptotic cell death and increased expression of the antiapoptotic protein, Bcl-2. Furthermore, HSP70 suppressed microglial/monocyte activation following experimental stroke. HSP70 overexpression also led to the reduction of matrix metalloproteinases. We suggest that HSPs are capable of protecting brain cells from lethal insults through a variety of mechanisms and should be explored as a potential therapy against stroke and other neurodegenerative diseases.